###### Summary box

-   Tuberculosis (TB) preventive treatment (TPT) is highly effective at preventing TB cases and deaths in children, yet only a quarter of children eligible for TPT globally receive it.

-   The WHO roadmap for childhood TB recommends an 'integrated, family and community-centered strategy,' yet, there is no clear guidance on how to operationalise such a strategy and common strategies may not serve all the diverse needs of unique families whose children are in need of TB prevention services.

-   This article presents a flexible child contact management (CCM) framework, which goes beyond the traditional approaches of either facility-based or community-based, and can be customised for each child and their family's needs.

-   Strengthening the WHO health system building blocks, such as health information systems and health service delivery, could help provide infrastructure and support for a flexible CCM framework.

Introduction {#s1}
============

The United Nations General Assembly high-level meeting (HLM) on Ending TB in 2018 brought government leaders and other stakeholders together to highlight the urgent need to address tuberculosis (TB), the leading infectious disease killer worldwide.[@R1] In advance of the HLM, the WHO and other organisations, released updated guidance on preventing and treating childhood TB.[@R2] The HLM outcome was encouraging with\>100 countries agreeing to provide 30 million people with TB preventive treatment (TPT), including 4 million young children (\<5 years), by the end of 2022.

Tuberculosis is particularly deadly for children. In 2018, an estimated 1.1 million children developed TB and \>2 00 000 children died.[@R3] 7.5 million are exposed to TB at the household level and are in need of TB evaluation and TPT to avert TB disease.[@R3] Young children are particularly vulnerable, and are at risk for disseminated and severe forms of TB.[@R5] In 2016, in recognition of the importance of preventing TB among young children, the WHO added TPT initiation for eligible child contacts as an indicator to be collected by countries globally.

TPT is highly effective at preventing TB in all ages.[@R6] A modelling study demonstrated that preventing one child TB death would require visiting 48 households where an adult with TB resides, screening 77 children, providing 48 TPT and two TB treatment courses.[@R7] Unfortunately, WHO estimates that only 27% of the 1.3 million TB-exposed young children initiated TPT in 2018, and studies suggest that the number of exposed young children is likely higher.[@R3]

Effective TB prevention among young children requires implementation of successful child TB contact management, which entails identifying and screening child contacts exposed to adults with TB, and ensuring initiation and completion of either TPT or TB treatment. National TB programme (NTPs) recommend that healthcare workers (HCWs) use standardised child contact management (CCM) approaches to facilitate delivery of all cascade services/steps. The traditional CCM approach is facility-based, where all CCM cascade steps are conducted at the health facility.[@R9] An alternative approach aims to provide CCM services in the community (in households or community centres).[@R11] At times, a combination of both approaches is implemented where for example, identification and symptom screening occur in the community and evaluation and treatment happen at the facility.[@R13] Standardised approaches coupled with renewed interest in childhood TB and WHO reporting requirements have led to some improvement in TPT initiation among TB-exposed young children globally from 13% in 2016 to 27% in 2018.[@R3] Despite this improvement, TPT initiation remains suboptimal due to many CCM implementation challenges in low-resource, high TB incidence countries that jeopardise its success.

Barriers to child contact management {#s2}
====================================

In 2017, a systematic review studied CCM barriers in high TB burden countries. Individual barriers include knowledge gaps (both among family members and HCWs), access-to-care, stigma, competing priorities and treatment-related challenges; health system barriers include health system infrastructure such as lack of government/NTP prioritisation, limited staff resources, and lack of tools to support monitoring and evaluation.[@R16] These challenges create losses at every CCM cascade step, from identification of child contacts, to TB evaluation, TPT initiation, and TPT completion. Interestingly, although many of the above barriers were described as individual barriers, some are a direct result of inflexible and underfunded health systems that do not prioritise patients' needs. Furthermore, barriers are inter-related and often stem from broader systemic issues like poverty and education inequality. For example, if we consider access-to-care, a child may be unable to access care because while their caregiver is worried about stigma associated with a HCW visiting the household, they lack funds to bring the child to the facility. Stigma may exist due to lack of prioritisation of community and HCW education. For another child, their caregiver may be more worried about stigma when visiting a facility despite being able to afford transport to bring a child in for evaluation. A standardised framework in this one community may not serve the diverse needs of children in need of TB prevention services.

In order to continue an upward trajectory of TPT initiation, it is crucial to recognise that barriers that impede successful CCM vary from family to family, even within the same community. A pilot study from Lesotho demonstrated that caregivers were interested in being involved in their children's treatment decisions.[@R17] The WHO roadmap for childhood TB recommends an 'integrated, family and community-centred strategy'.[@R2] Yet, there is no clear guidance on how health systems can operationalise such a strategy. We propose a flexible CCM framework, which goes beyond standardised approaches and provide suggestions on how health systems could support a framework that is customised for each child's/family's needs.

Flexible CCM framework {#s2-1}
----------------------

The premise of this framework is that 'one size does not fit all'. Thus, we propose that health systems and NTPs train HCWs to accomplish each CCM cascade step depending on the child's/family's unique circumstances. Traditionally, the majority of NTPs encourage that child contacts move through the CCM cascade in a structured fashion. In a flexible CCM framework, each child contact would flow through each CCM cascade step based on their family's needs. A flexible approach to identification could begin in the facility with a family-centred discussion with the adult with TB using a shared-decision making approach. If the child can be brought to the facility, the HCW would invite them to come in for screening. If the child cannot come to the facility, the HCW would visit the household. A flexible approach to screening would depend on the health system's capacity as well as a family-centred discussion. In most areas, symptomatic child contacts would need to report to the facility to finish the screening process due to limited availability of mobile x-ray. Asymptomatic child contacts would be screened via history and physical examination in the facility or community. Once active TB disease has been ruled out, TPT would be initiated. A flexible approach to TPT initiation would include a family-centred discussion and shared-decision making. If TPT provision is made available in both the facility and the community, both options would be presented to the family, and TPT would need to be available at both facility and community levels. Follow-up of child contacts on TPT can occur in the facility or the community based on family's preferences. ([figure 1](#F1){ref-type="fig"}, [table 1](#T1){ref-type="table"})
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###### 

A child contact's journey through the CCM cascade in commonly available models and an example of challenges that could be overcome by a flexible model

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                   Facility                                                                                                                                                                                                                                                                                                                                             Community                                                                                                                                                                                                           Example of challenges overcome by a flexible framework
  ---------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Identification   An adult with TB is invited to bring child contacts aged \<5 years into the facility for TB screening by HCWs.                                                                                                                                                                                                                                       A household where the adult with TB resides is visited by HCWs to investigate if any child contacts aged\<5 years lives in the household.                                                                           An adult with TB reveals that they only see their children over the weekend in a rural area. The HCW confirms that the adult with TB's partner would be open to a household visit and communicates this with a colleague at the closest facility to the partner's home. This communication and identification of the child contact is tracked in an electronic system.

  Screening        Child contacts are screened in the facility.\                                                                                                                                                                                                                                                                                                        Child contacts are screened in the community, that is, household or community centre.\                                                                                                                              A community health volunteer (CHV) from the partner's nearby facility visits the child's home. It becomes clear that this family cannot afford bringing the asymptomatic child to the health facility for evaluation. The CHV seeks guidance the following week through mentors via a virtual telementoring programme and receives affirmation that TPT can be started given the child is asymptomatic.
                   Several evaluation algorithms exist globally so screening and diagnostic testing may vary.                                                                                                                                                                                                                                                           Several evaluation algorithms exist globally so screening and diagnostic testing may vary. Some programmes may have the capacity to conduct mobile diagnostics in the community.                                    

  TPT initiation   TPT is initiated at the facility.                                                                                                                                                                                                                                                                                                                    TPT is initiated in the community, that is, household or community centre. If in the household, HCWs carry medication and a light-weight scale to the home. If in a community centre, medication is stored there.   Since the family has limited funds, shared-decision making among the adult with TB, their partner, their HCW, and the CHV at the nearby facility leads to a plan for the adult with TB to pick up medications (based on child's weight) for the child at their healthcare facility, and bring the medication home for the child over the weekend to initiate TPT. The CHV visits the household to confirm initiation.

  TPT completion   TPT follow-up occurs monthly in the facility to monitor adherence and side effects and distribute medication refills. This can happen via child contacts reporting monthly with adults with TB/caregivers or with careful verbal reporting via adults with TB/caregivers so that child contacts do not need to come into the facility every month.   TPT follow-up occurs monthly in the community, that is, household or community centre, to monitor adherence and side effects and distribute medication refills.                                                     The CHV visits the household monthly to monitor for side effects and weigh the child. This weight is reported to the healthcare worker at the adult with TB's facility who checks the dosing and prescribes the appropriate TPT monthly. The adult with TB picks up the medication at their visits eliminating unnecessary travel and decreasing financial burden on the family.
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

HCWs, Healthcare workers including doctors, nurses, community health volunteers, or lay workers, who are associated with health facilities and provide care to patients.

CMM, child contact management; TB, tuberculosis; TPT, TB preventive treatment.

Health system strengthening for a flexible CCM framework {#s2-2}
--------------------------------------------------------

For health systems to support a flexible CCM framework, a broader effort to strengthen and monitor health systems is needed. The WHO describes six core building blocks for health systems strengthening.[@R18] In particular, strengthening two of these components, health information systems and health service delivery, could lead to an improved infrastructure that would support person-centred strategies such as a flexible CCM framework.

Health information systems strengthening incorporates enhancing access of information to diverse users throughout the health system so it is reliable, accessible, and comprehensible. It also includes monitoring and evaluating data related to supply chain so that X-ray availability or TPT drug supply would be routinely tracked and communicated to HCWs to decrease evaluation barriers and stock-outs. Expansion and integration of electronic health record systems can enable all aspects of care to be tracked everywhere---in facilities or communities. Therefore, a HCW seeing a child in an outpatient clinic for a skin infection should be able to easily see electronically that this child has been identified as potentially eligible for TPT at a nearby facility.

Health service delivery incorporates service quality which ultimately integrates staff training. Longitudinal training and mentorship for HCWs could occur using less expensive telementoring modalities like the ECHO modelTM that increase HCW knowledge and patient access-to-care.[@R19] Additionally, a person-centeredness approach, that is, services that are organised around the person rather than disease or financing, is recommended. The WHO has a framework for integrated people-centered health services.[@R20] Person-centered care is oriented toward addressing patients' priorities as a holistic model of healthcare delivery that considers the patient as the central figure in the process/continuum of care. Thus a person-centred approach is not a one size fits all solution to the multifactorial barriers that have been identified, but rather a flexible model of care that reacts to the specialised needs of individuals.[@R16]

Conclusion {#s3}
==========

Given the significant burden of TB disease in young children, the continued challenges in diagnosing TB in children, and its severe sequelae,[@R4] TB prevention is a salient public health issue. Moving beyond traditional CCM constructs is critically important given that every individual, family, community, facility, TB programme, and country vary greatly. Therefore, the CCM journey for each adult with TB and their child contacts should be family-centred and flexible. CCM barriers that appear to be individually-based are often a result of larger, systemic issues and vary greatly. It is imperative that health systems consider an individual family's unique CCM barriers and meet the child/family where they are. Using existing frameworks for broader health system strengthening and integrated people-centred care can support a flexible CCM model. Implementing a flexible CCM framework that incorporates shared-decision making between HCWs and families at every step may enhance efforts to increase TB preventive services and decrease TB burden in vulnerable children.
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